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Identification of Risk for Severe Psychiatric Comorbidity in
Pediatric Epilepsy

Jana E. Jones, PhD1, Prabha Siddarth, PhD2, Dace Almane, MS!, Suresh Gurbani, MD,
PhD3, Bruce P. Hermann, PhD?, and Rochelle Caplan, MD?

1Department of Neurology, University of Wisconsin School of Medicine and Public Health,
Madison, WI

2Semel Institute for Neuroscience and Human Behavior, University of California Los Angeles, CA

SDepartment of Pediatrics, University of California Irvine, CA

SUMMARY

Objective—This study identified items on the Child Behavior Checklist (CBCL) that predict
those children and adolescents with epilepsy at highest risk for multiple psychiatric diagnoses.

Methods—328 children, aged 5-18 years, and their parents participated in separate structured
psychiatric interviews about the children which yielded Diagnostic and Statistical Manual of
Mental Disorders-1V (DSM-1V) diagnoses. Parents completed the CBCL. The sample was divided
into a younger (<12 years) (n=214) and older (12-18 years) (n=114) group. This study identified a
reduced set of parent-reported CBCL items associated with Multiple Diagnoses vs. Single
Diagnosis vs. No Diagnosis using chi-square tests and stepwise logistic regression. We then
performed a generalized logistic regression with Multiple Diagnoses vs. Single Diagnosis vs. No
diagnosis as the dependent variable and the reduced CBCL set of items as predictors. We
calculated the Area Under the Curve (AUC) as a measure of diagnostic accuracy for pairwise
comparisons.

Results—For the younger group, 7 items (clingy, cruelty/bullying, perfectionist, nervous; poor
school work, inattentive, sulks) had high diagnostic accuracy (AUC=0.88) and for the older group,
3 items (disobedient at school, loner, lies/cheats) (AUC=0.91) when comparing children with
multiple psychiatric diagnoses to children with no diagnosis. For both age groups, there was less
diagnostic accuracy to identify children with a single vs. no diagnosis [AUC=0.75 (young); 0.70
(olden)].
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Significance—These findings suggest that responses to these two subsets of parent-reported
CBCL items should alert clinicians to children and adolescents with epilepsy at risk for multiple
psychiatric diagnoses and in need of a psychiatric referral.

Keywords
pediatric epilepsy; psychiatric disorders; risk factors; screening

INTRODUCTION

Epilepsy in childhood and adolescence carries with it a complex interplay among seizures,
medication side effects, as well as behavioral, cognitive, and social difficulties. It is well
documented that there are higher rates of psychiatric diagnoses and problem behaviors in
youth with epilepsy compared to healthy peers and even compared to other youth with
chronic conditions like diabetes and asthma.1~* Despite rates of co-occurring psychiatric
diagnoses and problem behaviors, ranging from 37% to 77% in youth with epilepsy,1 2 °
these issues remain under recognized and undertreated with only about a third receiving
treatment.>—9

There are a number of barriers that have been identified that may impede the implementation
of screening initiatives for psychiatric diagnoses and problem behaviors in youth with
epilepsy. They include shrinking resources to conduct the screening,8: 10 few
recommendations regarding when these screenings should occur,1: 12 and which tools are
free, can be used easily, and do not require complicated scoring.11: 12 Additional barriers to
the identification and treatment of the psychiatric comorbidity in pediatric epilepsy are the
limited number of mental health professionals with expertise to diagnose and treat children
with epilepsy with psychiatric comorbidity as well as limits in insurance coverage for mental
health treatment. Given these gaps in mental health resources, medical providers are hesitant
to address these problems in youth with epilepsy.12: 13

The goal of this study was to determine if a subset of items from a behavioral screening
measure, commonly used in youth with epilepsy (Child Behavior Checklist [CBCL])!4,
helps identify those at risk for multiple Axis | Diagnostic and Statistical Manual of Mental
Disorders (DSM-1V) diagnoses®. Further, this study examined the role of chronological
age, as well as seizure variables, including seizure control, age of onset, duration,
antiepileptic medications (AEDs), number of febrile convulsions and prolonged seizures
(i.e., > 5 minutes), as well as seizure type played in the endorsement of the identified items.

METHODS

Participants

The study included 328 participants, aged 5-18 years, with a mean duration of epilepsy of
2.8 (SD 2.9) years. Participants were recruited from Southern California (e.g., University of
California Los Angeles clinics, University of Southern California clinics, and Los Angeles
and Anaheim Kaiser Permanente, Los Angeles and San Diego Chapters of the Epilepsy
Foundation of America, private practices) and Wisconsin (e.g., University of Wisconsin
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Hospital and Clinics, Dean Clinic and Marshfield Clinic). There were 191 (58.2%)
participants in the California sample; 49.2% were from tertiary centers (e.g., University of
California Los Angeles and University of Southern California clinics) and 50.8% were from
community sources (e.g., Los Angeles and Anaheim Kaiser Permanente, Los Angeles and
San Diego Chapters of the Epilepsy Foundation of America, private practices). There were
137 (41.8%) participants from Wisconsin; 88.3% were from a tertiary care center at the
University of Wisconsin Hospital and Clinics, and 11.6% were from large multispecialty
community health networks (Dean Clinic, Marshfield Clinic). A pediatric neurologist at
each recruitment site made a diagnosis of focal or generalized epilepsy according to the
International Classification of Epilepsy.1® In order to be included in the study, each
participant had to have focal or generalized seizures and clinical manifestations of seizures.
One pediatric neurology investigator from the University of California Los Angeles
reviewed the history, EEG records, and diagnosis of each epilepsy participant from the
California recruitment sites. Two pediatric neurology investigators from the University of
Wisconsin reviewed the history, EEG records and diagnosis of each epilepsy participant
from the Wisconsin recruitment sites. If there was no agreement with the diagnosis or EEG
findings, the child was excluded from the study. The parents’ report and children’s medical
records provided information on seizure frequency, AEDs, age of onset, illness duration, as
well as the number of febrile convulsions and prolonged seizures (i.e., > 5 minutes). We
excluded children with intellectual disability (IQ <70), other neurological disorders, and
bilingual speakers of American English attending non-English speaking schools or not
speaking English at home. There were no children with high functioning autism included in
this study. Specifics regarding the participant selection process have been described in detail
in previous publications.”: 17

In the California sample, EEGs were conducted at the time of the initial epilepsy diagnosis
and were reviewed and coded by board certified neurologist. Of the 191 children in this
sample, 112 children had focal seizures and 32 had slowing, 79 had generalized seizures and
6 had background slowing.

In the Wisconsin sample, EEGs were conducted at the time of the initial epilepsy diagnosis
and were reviewed and coded by board certified neurologists. 65 of the 71 children with
focal seizures had a coded EEG record: 43 with recorded epileptic activity; 8 with
background slowing. 63 of the 66 children with generalized seizures had a coded EEG
record: 49 with recorded epileptic activity; 4 with background slowing.

After the procedures were fully explained, written informed consent and assent were
obtained from parents and children, respectively. This study was approved by the Human
Subjects Protection Committees of the University of California, Los Angeles and the
University of Wisconsin School of Medicine and Public Health. All procedures were
consistent with the Declaration of Helsinki.18

Children and parents were scheduled for a study visit, separate from an epilepsy clinic visit.
Structured psychiatric interviews were administered separately to each child and parent
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about the child, and parents completed the Child Behavior Checklist (CBCL) questionnaire
during the same visit.

Psychopathology

Cognition

Psychiatric Interview—The Kiddie Schedule for Affective Disorders and Schizophrenia—
Present and Lifetime Version (K-SADS-PL)1® was administered by a psychiatrist,
psychologist, or trained research assistants separately to each child and parent. A diagnosis
was made based on symptom endorsement by child and parent as defined by DSM-1V15
criteria. In the case of disagreement between the parent and child, differential weighting was
given to child-reported mood, anxiety, suicide, and psychotic symptoms and to parent-
reported externalizing symptoms.29 For reliability purposes, a second clinician reviewed
25% of videotapes of the child interviews. In the case of diagnostic disagreement, a
consensus Axis | diagnosis was reached. As a primary indicator of severity of
psychopathology and for the purpose of this study, we examined Axis | diagnoses
aggregated in the following manner: No Axis | diagnosis (no diagnosis), one Axis |
diagnosis (single diagnosis) and more than one Axis | diagnoses (multiple diagnoses).

Problem Behaviors—Parents completed the Childhood Behavioral Checklist

(CBCL): 21 which is comprised of 113 behavioral problem items. The California sample
used the 1991 version of the CBCL and the Wisconsin sample used the 2001 version of the
CBCL. Items 2, 4, 28, 78, 99 were excluded from the analyses since these items are different
in the two versions; all other items remained the same. Since this study did not utilize the
normative data to obtain the scaled scores for either version of the CBCL, we were able to
combine the samples to conduct the item analyses. CBCL item response choices include
0=Not true, 1=Somewhat or Sometimes True, and 2=Very true or Often True. For the
purposes of this study a 1 or 2 response was counted as a Yes response or endorsement of a
problem behavior.

In the California sample the Wechsler Intelligence Scale for Children-3"d edition (WISC-
111)22 and in the Wisconsin sample, the Wechsler Abbreviated Intelligence Scale (WASI),23
were administered to all study participants to generate a Full Scale 1Q (FSIQ). These
instruments are highly correlated,24 and there were no significant differences in mean 1Q
scores between the samples. Cognitive abilities were assessed via WISC/WASI prior to
mental health assessment to ensure that 1Qs were above 70.

Data Analyses

Prior to analyses, all data were inspected for outliers. Responses of all CBCL items were
grouped into ‘Not True’ and ‘Sometimes/Often True’. Due to the wide age range of the
sample, participants were divided into a younger (<12 years) and an older (12-18 years)
group in order to examine children prior to adolescence and during adolescence. First, for
both of these age groups, each individual CBCL item (grouped into ‘Not True’ and
‘Sometimes/Often True’) was examined with respect to the severity of psychopathology
(Multiple Diagnoses vs. Single Diagnosis vs. No Diagnosis) using a contingency table and
analyzed using chi-square tests of independence. Those CBCL items that were associated at
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a significance level of at least 0.2 were then entered into a stepwise logistic regression
model, using 0.1 as the significance level required both to allow a variable into the model
and for the variable to stay in the model. This allowed us to identify a reduced set of CBCL
items for each age group separately. Then a generalized logistic regression was performed,
with Multiple Diagnoses vs. Single Diagnosis vs. No diagnosis as the dependent variable
and the reduced set of CBCL items as predictors. The model was trimmed using the
following procedure: the significance of each CBCL item included in the model was
examined, and we also checked for items whose coefficients changed markedly in
magnitude when other items were included or excluded. This process of deleting, refitting,
and verifying was performed until we obtained a final model that explained the data. A
significance level of 0.05 was adopted for all inferences. For all pairwise comparisons (i.e.
Multiple Diagnoses vs. No Diagnosis, Single Diagnosis vs. No Diagnosis and Multiple
Diagnoses vs. Single Diagnosis), the area under ROC curves (AUC) was calculated as a
measure of diagnostic accuracy (the ability of the items to correctly classify cases both with
and without the condition). In addition, sensitivity, specificity and false negative rates are
also reported for the subset of CBCL items identified by the present method, with the cut-off
chosen to maximize the number of cases correctly classified. Additional analyses were
conducted to determine if there was an association between illness/seizure variables (age of
onset, duration, epilepsy syndrome (focal vs. generalized), AED use, and seizure control)
and severity of psychopathology or the endorsement of any of the identified CBCL items.

Demographic and seizure-related variables of children in the younger (<12 years) and older
(12-18 years) groups are presented in Table 1. There were no differences in gender,
ethnicity, Full-Scale 1Q, epilepsy syndrome (focal vs. generalized), duration of illness,
seizure control, AED use (monotherapy vs. polytherapy) and severity of psychopathology
between the two age groups. Among the participants with a single psychiatric diagnosis, 57
(54.3%) had depressive or anxiety disorders and 40 (38.1%) had ADHD, and among
participants with multiple psychiatric diagnoses 62 (81.6%) had depressive or anxiety
disorders and 52 (68.4%) of those with multiple psychiatric diagnoses had ADHD. When
examining the two samples, children in the California sample were significantly younger
(10.2 (2.8) years) than children in the Wisconsin sample (12.3 (3.2); t(326) = 6.2, p =.0001);
hence the younger age group consisted of 64.5% California participants and 35.5%
Wisconsin participants while the older age groups consisted of 46.5% California participants
and 53.5% Wisconsin participants. Children in the California sample were more likely to be
taking one or more medications compared to the Wisconsin sample (Chi-sq (2) = 27.0, p =.
0001). Additionally, children in the California sample had a longer illness duration
compared to the Wisconsin sample (t(323) = 13.6, p = .0001.

Younger Group (<12 years)

In the younger age group, there were 7 items that were found to be significant predictors of
the three severity of psychopathology categories Multiple Diagnoses vs. No Diagnosis,
Single Diagnosis vs. No diagnosis, and Multiple Diagnoses vs. Single Diagnosis: Items 11,
16, 32, 46, 61, 78 and 88 (See description of items in Table 2). Items 11, 78, and 88 were
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significant predictors of Multiple Diagnoses vs. No Diagnosis and Single Diagnosis vs. No
Diagnosis categories. For Multiple Diagnoses vs. Single Diagnosis, items 16, 46, 61 were
identified as significant predictors. Item 32 was found to be predictive of Single Diagnosis
vs No Diagnosis.

Area Under ROC Curves (AUC)—As demonstrated in Figure 1, the area under the ROC
curve (AUC) for subset of 7 items was as follows: Multiple Diagnoses vs No Diagnosis:
0.88, Single Diagnosis vs No Diagnosis: 0.75, and Multiple Diagnoses vs Single Diagnosis:
0.85 (Table 3).

Seizure Variables—Age of onset, duration, and epilepsy syndrome (Focal vs.
Generalized) were not associated with severity of psychopathology in this age group.
However, the parents of children taking more than one medication were significantly more
likely to endorse item 61 (Poor school work; 64.5% of polytherapy vs. 39.4% of
monotherapy and 19.1% of no therapy, p =.003) and significantly more parents of children
treated with at least one AED significantly endorsed item 88 (Sulks a lot; 38.7% of
polytherapy and 36.8% of monotherapy vs 9.5% of no therapy, p =.04). In terms of seizure
control, the parents of children who had uncontrolled seizures were likely to endorse item 78
(Inattentive and easily distracted; 37.9% of not seizure controlled vs. 4.6% of seizure
controlled participants p <.0001) and item 88 (Sulks a lot; 43.2% of not seizure controlled
vs. 15.9% of seizure controlled participants, p =.0002).

Older Group (Age >12-18 years)

In the older age group, there were a total of 3 items that were associated with the three
severity of psychopathology categories Multiple Diagnoses vs. No Diagnosis, Single
Diagnosis vs. No diagnosis, and Multiple Diagnoses vs. Single Diagnosis: Items 23, 42, 43
(See description of the items in Table 4). Items 23 and 42 were significant predictors of
Multiple Diagnoses vs. No Diagnosis and Multiple Diagnoses vs. Single Diagnosis
categories. Item 43 significantly predicted of Multiple Diagnoses vs. No Diagnosis and
Single Diagnosis vs. No Diagnosis categories.

Area Under ROC Curves (AUC)—As demonstrated in Figure 2, the area under the ROC
curve (AUC) for this subset of items was as follows: Multiple Diagnoses vs. No Diagnosis:
0.91, Single Diagnosis vs. No Diagnosis: 0.70, and Multiple Diagnoses vs. Single
Diagnosis: 0.83 (Table 3).

Seizure Variables—Unlike the younger group, none of the seizure variables were
associated with severity of psychopathology or with any of the above identified CBCL items
in the older age group.

Site and Gender Effects

Both severity of psychopathology and endorsement of the reduced subset of CBCL items did
not differ by site (UCLA vs. Wisconsin) for both age groups. Gender, on the other hand, was
associated with severity of psychopathology. In the younger group, more females had a
single diagnosis compared to multiple diagnoses or no diagnosis; in the older group, more
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males had a single diagnosis compared to multiple diagnoses or no diagnosis. The two final
models (generalized logistic regressions) examining the association of the CBCL items with
severity of psychopathology for the two age groups were re-estimated controlling for gender.
All the findings remained the same, with comparable OR’s and 95% CI’s.

DISCUSSION

This study determined if yes/no answers on a subset of CBCL items identified youth with
epilepsy who meet diagnostic criteria for multiple DSM-1V-TR Axis | diagnoses. It
demonstrated an age-related effect in that different CBCL items identified children with
epilepsy under age 12 with multiple psychiatric diagnoses than those aged 12 —18. Seven
CBCL items (clingy, cruel/bully, perfectionist, nervous, poor school work, inattentive, and
sulks) correctly (AUC = 0.88) identified the younger children with epilepsy and multiple
psychiatric diagnoses compared to those with a single or no psychiatric diagnosis. Three
items (disobedient at school, loner, dishonest) had high diagnostic accuracy (ACU = 0.91)
for the adolescents with epilepsy with severe psychopathology compared to those with a
single or no psychiatric diagnosis.

In contrast to the good diagnostic accuracy of the two CBCL item subsets for participants
with multiple psychiatric diagnoses, this was not the case for the single to no psychiatric
diagnosis comparison [AUC=0.75 (younger); AUC= 0.70 (older)]. Whereas parents might
be unaware of the internalizing symptoms of youth with depression or anxiety disorders, this
is not the case for the observable externalizing behavior problems of children with ADHD.20
Among the single psychiatric diagnosis participants, 54.3% had depressive or anxiety
disorders and 38.1% had ADHD. However, 68.4% of those with multiple psychiatric
diagnoses had ADHD. Therefore, the good diagnostic accuracy for the multiple vs. no
psychiatric diagnosis comparison but poor diagnostic accuracy for the single vs. no
psychiatric diagnosis comparison might reflect the combined effect of a qualitative and a
quantitative factor. The qualitative factor is parents’ lack of awareness about internalizing
symptoms in the subjects with a single depression or anxiety disorder diagnosis. The
quantitative factor is the relatively large ADHD sample size in the multiple psychiatric
diagnosis group but small ADHD sample size in the single psychiatric diagnosis group and
the associated difference in the number of parent CBCL ratings of problem behaviors.
Replication of our findings using youth self-report on problems behaviors is needed to
confirm this explanation.

Evidence for good diagnostic accuracy of each of the CBCL item subsets is particularly
important because, as demonstrated in the general child/adolescent population, an increased
number of psychiatric diagnoses place youth at higher risk for chronic mental health
problems, functional impairments, and suicidal behavior.25-27. 30. 31 Children with more
than one psychiatric diagnosis are also more likely to carry these diagnoses into young
adulthood.28 Given the association of psychiatric comorbidity with poor quality of life in
children and adolescents with epilepsy, it is important to identify those youth at highest risk
and need for psychiatric intervention.28
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Unlike two recent large screening initiatives conducted in the field of pediatric epilepsy,2% 30
the current study utilized a semi-structured psychiatric interview and obtained information
separately from each child and from parents about the child. In addition to this
comprehensive diagnostic assessment, by using a developmental approach, we found two
different subsets of items on the well-established, commonly used, broad based CBCL that
identified children and adolescents with epilepsy at highest risk for multiple Axis |
diagnoses. Furthermore, the study included a large representative sample of children and
adolescents with epilepsy with 1Qs above 70 and “epilepsy only.” Hesdorffer et al.,2°
however, reported low diagnostic sensitivity of both parent- and youth-reported total CBCL
scores, administered 9 years after onset of childhood epilepsy, for young adults using the
telephone administered Diagnostic Interview Survey-1V (DIS-1V)3! to diagnose DSM-IV-
TR Axis | disorders at the 15-year follow-up. But Reilly et al.39 found good sensitivity for
the total parent score of the easily administered, brief Strength and Difficulties
Questionnaire32 in 69 children with epilepsy with 1Q scores above 34 and in 16 with 1Q <34,
62% of whom had a consensus clinical diagnosis based on the DSM-IV-TR.

Clinical Implications

The findings of this study have several clinical implications. Screening for psychiatric
diagnoses and problem behaviors in youth with epilepsy is important particularly as
evidenced by the literature that many youth with epilepsy with this comorbidity otherwise
escape their clinicians’ attention.6-9: 33 To address this gap in quality care, clinicians need
quick and effective ways to identify children and adolescents with epilepsy who are at risk
for severe psychopathology and need treatment.

Additionally, barriers to the identification and treatment of psychiatric and behavior
problems in pediatric epilepsy include high clinical demands for neurologists/
epileptologists, few mental health professionals who treat children with epilepsy, and limited
insurance coverage for diagnosing and treating the psychiatric comorbidity of pediatric
epilepsy. However, easy identification of children and adolescents with epilepsy most at risk
for this comorbidity is an important first step towards addressing this unmet mental health
care need. The results of our study are applicable to diverse health care settings due to the
inclusion of children from large community based multispecialty clinics, health maintenance
organizations (HMOs) and tertiary care centers.

Identification of children and adolescents with epilepsy at highest risk for severe
psychopathology through the use of this screening approach will ultimately highlight the
need for professionals with mental health expertise to work with children with epilepsy.
This, in turn, will underscore the requirement for insurance coverage for these services as
part of the management of pediatric epilepsy. This is particularly relevant since in the
general pediatric population there is a push to screen youth for psychiatric and problem
behaviors in order to reduce the related mortality and morbidity. More specifically, in 2008
the state of Massachusetts mandated that all children in the Medicaid program participate in
mental health screenings.3# 3% It is becoming quite clear that mental health problems,
including suicidality, are a significant concern and unmet health care need in pediatric
epilepsy.36
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From both the clinical and psychometric perspectives, however, it is important to remember
that completion of the entire CBCL in conjunction with the screening items will help to
obtain a comprehensive assessment and understanding of the type and range of problem
behaviors reported by the parents. Whereas a positive screen of patients with the validated
CBCL items necessitates administration of the entire CBCL to confirm the extent of
problem behaviors, this is not the case for a negative screen.

The study’s positive AED and poor seizure control findings in the younger participants also
underscore the importance of carefully assessing parents’ reports about their young
children’s poor school work (Item 61), sulking (Item 88), and inattention (Item 78). Lacking
information on stress, anxiety, and depression in the mothers of the children in the study, it is
unclear if these results were related to parents’ increased concerns or worry about their
young children’s AEDs or seizure frequency or if participants were indeed displaying more
difficulties with school, attention and mood due to medication side effects (See review in
Caplan37) and poor seizure control.38 39 However, several recent studies have demonstrated
the role of parent stress, anxiety,4? and depression®!: 42 in how mothers code quality of life
measures and report behavior problems in children with epilepsy (See review in Austin &
Caplan®3). In contrast to the findings in the younger patients in our study, the lack of an
association of seizure variables with the 3 adolescent CBCL items might suggest that parents
are unable to closely observe the behavior of their adolescent children. Alternatively, it
might also reflect that the significantly larger and younger subsample was on AED
polytherapy (Table 1). It will be important to replicate these age-related findings and tease
out their underlying mechanisms.

There are several limitations of this study. First, the inclusion of only children with 1Qs
above 70 with relatively uncomplicated epilepsy and recruitment mainly from tertiary
centers limit generalizability of the study’s findings. Second, CBCL parent rather than youth
self-report report might have skewed the findings towards easily observed externalizing
behaviors, such as cruelty and bullying; nervousness and twitching movements; poor school
work, and inattentiveness in the younger children and disobedient at school, lying and
cheating, as well as loner behavior in the older participants. If the study included youth self-
report, we might have identified more CBCL internalizing items associated with multiple
psychiatric diagnoses. Third, parent’s lack of awareness about internalizing symptoms
among the single psychiatric diagnosis participants with depression or anxiety disorder and
the relatively small number of participants with a single ADHD diagnosis might underlie the
lack of differentiation between the one vs. no psychiatric diagnosis groups. Fourth, we did
not measure parent stress, anxiety, and depression, variables that play a role in how parents
report behavior problems in children with epilepsy.40-42: 44 Finally, for clinical and
copyright issues, it is recommended that the CBCL be completed in its entirety, and these
screening items be reviewed in this context. The study’s seizure variable findings might
reflect the significant differences in the number of participants on AED polytherapy in the
Wisconsin and California samples.
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Given the high rate of unmet mental health care in youth with epilepsy, this study provides
clinicians with a clinically applicable, brief, and easy method for identifying patients at
highest risk for severe psychopathology. This is an important interim goal in improving the
quality of care and addressing the psychiatric comorbidity of pediatric epilepsy.
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Key Points

Parent responses to a subset of Child Behavior Checklist (CBCL) items
identify children at risk for multiple psychiatric diagnoses.

There are 7 items for children under age 12 and 3 items for children over age
12.

Parent responses to these questions help identify children who will benefit
from a psychiatric referral.
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Figure 1.

Area Under the ROC Curves for Younger Group (<12 years old)
Area Under the ROC curves for Multiple Diagnoses vs. No Diagnosis, Single Diagnosis vs.
No Diagnosis, Multiple Diagnoses vs. Single Diagnosis
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Figure 2.

Area Under the ROC Curves for Older Group (Age >12-18 years)
Area Under the ROC curves for Multiple Diagnoses vs. No Diagnosis, Single Diagnosis vs.
No Diagnosis, Multiple Diagnoses vs. Single Diagnosis
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Demographic Characteristics of Children with Epilepsy in Younger and Older Groups

Table 1

Younger Group Older Group
(<12 years &under) | (>12-18 years)
(N=214) (N=114)
Site
California (n, %) 138 (72.3) 53 (27.8)
Wisconsin (n, %) 76 (55.5) 61 (44.5)
Age (years; mean, SD) 9.1 (1.6) 14.7 (1.8)
Gender (n, %)
Male 107 (50.0) 58 (50.9)
Female 107 (50.0) 56 (49.1)
Full Scale 1Q (mean, SD) 98.6 (15.0) 100.2 (13.3)
Ethnicity (n, %)
Caucasian 131 (61.2) 82 (71.9)
Non-Caucasian 83 (38.8) 32 (28.1)
Epilepsy Variables
Age at Seizure Onset (mean, SD) | 6.5(2.8) 11.6 (4.5)
Seizure Duration (mean, SD) 2.7(2.4) 327
Focal Seizures (n, %) 121 (56.5) 63 (55.3)
Generalized Seizures (n, %) 93 (43.5) 51 (44.7)
Seizures Controlled (n, %) 68 (32.2) 28 (24.8)
Seizures Uncontrolled 143 (67.8) 85 (75.2)
AED Use (n, %)
No AEDs 21(9.8) 12 (10.5)
Monotherapy 160 (74.8) 82 (71.9)
Polytherapy 33 (15.5) 20 (17.6)
Psychiatric Diagnoses (n, %)
No Diagnosis 96 (44.9) 51 (44.7)
Single Diagnosis 75 (35.0) 30 (26.3)
Multiple Diagnosis 43 (20.1) 33(28.9)
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Table 3

Predictive Ability of CBCL 7- and 3-Item Screening Tool

CBCL Screener AUC* False Sensitivity | Specificity
Negative
Younger Group (<12 years)
Multiple vs. No Diagnosis 0.88 16.0 60.5 86.8
Single vs. No Diagnosis 0.75 28.7 58.6 79.1
Multiple vs. Single Diagnosis 0.85 20.7 55.3 92.9
Older Group (>12 years)
Multiple vs. No Diagnosis 0.91 11.3 81.3 94.0
Single vs. No Diagnosis 0.70 26.6 433 94.0
Multiple vs. Single Diagnosis 0.83 21.7 84.4 60.0

Epilepsia. Author manuscript; available in PMC 2018 March 26.

Page 18



Page 19

Jones et al.

Author Manuscript

€0 [r2'90l 12 | €000 | [e65‘€cl9TT | v0000 | [S8€T ‘T¥]THe Bunesys 4o BuiAq v
G000 | [soz‘2Tl6s | 80 [6z'cal60 200 [66T'€TIT'S | SI9UI0 ynm Uey) dUOle 8q Jayres PINOM A%
200 | ‘[voz'viles | zo [evs'solvs | vooo | [T'18z2'67¢] 82 |00Y2s 1€ Ju31Pagosia €

(10 %G6) (10 %56) [10 %56]
do [o) lo)
sisoubelg sisoubelg sisoubelq
anjeA 31buIs 'sa anjeA ON anjea ON 'SA uonduiosaqg JaquinN
d a|dnin d 'sA 916uIS d aldninn way| way|
(s1eak gT-¢T< 8bv) dnoio Jsp|O 404 Swal| 10101pald [enpIAIpU|
¥ 8lqel

Author Manuscript

Author Manuscript

Author Manuscript

Epilepsia. Author manuscript; available in PMC 2018 March 26.



	SUMMARY
	INTRODUCTION
	METHODS
	Participants
	Procedures
	Psychopathology
	Psychiatric Interview
	Problem Behaviors

	Cognition
	Data Analyses

	RESULTS
	Younger Group (<12 years)
	Area Under ROC Curves (AUC)
	Seizure Variables

	Older Group (Age >12–18 years)
	Area Under ROC Curves (AUC)
	Seizure Variables

	Site and Gender Effects

	DISCUSSION
	Clinical Implications
	Limitations
	Conclusion

	References
	Figure 1
	Figure 2
	Table 1
	Table 2
	Table 3
	Table 4



